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REMR TECHNICAL NOTE CS-MR-1,6

CONCRETE REMOVAL TECHNIQUE: DIAMOND
BLADE SAW

Wall opening being cut using diamond blade saw

PURPOSE: To describe the use of a diamond blade saw for concrete removal.

APPLICATION: The diamond blade saw is most applicable for work that involves
full-depth removal of concrete from thin sections and for work in which over-
breakage and depth at removal boundaries are to be controlled. Full-depth
removal has been successfully used for structural and highway demolition to
remove large reinforced concrete sections from bridge decks and other thin
sections. Equipment, such as a crane, supported and removed the section while
a full-depth saw cut was made along the removal perimeter. Partial-depth saw
cuts have been employed at Corps projects to reduce overbreakage from other
removal techniques such as explosive blasting, impact devices, and presplitting
methods and to provide a minimum replacement depth (usually 1 to 2 in.) along
the removal boundary for span repairs.

The two types of diamond saw-cutting techniques are wet and dry. The wet-
cutting technique uses water to cool the blade and is used for most concrete
flat and wall work. The dry-cutting technique uses no coolant other than the
air passing over the blade. It is applicable for situations in which cutting
periods and depths can be limited to avoid overheating and blade damage, and
the use of water is not desired or convenient.
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ADVANTAGES : A diamond blade saw is generally the most economical means of
cutting concrete. Precision cuts can be made with minimal vibration and
damage to the remaining concrete. No dust is produced when wet cutting is
performed (water used to cool blade during cutting operation traps dust).
Sizeable sections of concrete can be efficiently removed as units from slabs
and other thin sections. Saw cuts made along removal limits can be used to
significantly reduce the energy being transferred to the remaining concrete
and, thereby, reduce overbreakage.

LIMITATIONS: The performance of a diamond blade is dependent on matching the
hardness of the aggregate contained in the concrete with the correct diamond
type and metal bond used in the blade segment. The recommended operating
speeds for blades are dependent on the hardness of the aggregate contained in
the concrete and the presence of reinforcement. The harder the aggregate, the
shorter the blade life, the slower the cutting rate, and the higher the cost.
The life of a diamond blade is significantly shortened and cutting rates
slowed when the concrete being cut contains steel reinforcement.

Rotary-action diamond saws are limited to straight cuts. Overcutting occurs
at the ends of saw cuts. Additional safety requirements and procedures are
required by Engineer Manual 385-1-1 (Ref a) to protect operating personnel
from the effects of overexposure to the high levels of noise produced by the
cutting operation.

Wet cutting results in excess water in the work area, whereas dry cutting
results in dust. The wet-cutting technique allows depths up to 21 in. to be
cut (Ref b). The dry-cutting technique is used to make cuts of limited depth,
usually 5 in. or less, so the blade can be periodically removed from the cut
to prevent overheating. Dry cutting is not recommended for cuts that contain
reinforcement.

PERSONNEL REQUIREMENTS: Trained personnel are required to operate the diamond
blade saw. Personnel should be experienced enough to detect when a blade is
overheating and to make adjustments quickly to limit damage to the blade.

EQUIPMENT: The wet-cutting technique uses blades that have the diamond-
impregnated segments welded or silver brazed to the blade core, whereas the
dry-cutting technique uses blades that have the segments laser welded. The
composition of the diamond-impregnated segments of a blade is designed for
cutting a specific range of aggregate hardness and should be selected according
to the type of coarse aggregate contained in the concrete to be cut. The dry-
cutting blades are best suited for use with low-horsepower saws (portable).

The saw used must have adequate horsepower for operating the blade at recom-
mended speeds. Flat saws typically range from 8 to 65 hp, and wall saws from
10 to 35 hp (Ref c). The maximum speed required is based on the hardness of
the’coarse aggregate. A tachometer can be used to measure blade speed during
the cutting operation. For deep cuts, a track system may be required to main-
tain alignment of the blade in the cut to avoid binding and damaging the
blade.

Hydraulically powered saws and sound-dampened blades can be used to reduce
noise levels. Reductions in noise up to 10 db are said to be possible with
the sound-dampened blades (Ref d).
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A ring saw can be used to make cuts deeper than the radius of the blade,
thereby reducing the size of the saw needed and the cost for the job. One
such saw uses a 14-in.-diam blade to make a 10-in.-deep cut (Ref e). The saw
uses an off-center drive to propel a ring-shaped diamond blade. The blade is
water cooled.

ENVIRONMENTAL CONSIDERATIONS: A determination should be made as to whether
the area to be removed contains coatings or other materials that are consid-
ered to be hazardous or toxic. If present, proper handling and disposal under
Resource Conservation and Recovery Act regulations may be required (see Tech-
nical Note EI-M-1.2, “Handling and Disposal of Construction Debris”). Precau-
tions should be taken to minimize the travel of noise when sawing is performed
in close proximity to groups of people. Concrete removed may be applicable
for placement in open water to serve as a fish attractor reef. Several refer-
ences are available (Ref f, g, h, and i) that contain suggestions for locat-
ing, sizing, and marking fish attractors.

COST : The cost of diamond saw cutting concrete varies widely depending on the
job. Estimated cost for 1,000 lin ft of sawing is around $0.25/lin ft/1 in.
of depth for flat work and $2.00 for walls. The cost of a 20-in.-diam blade
ranges between $700 and $1,500.
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